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ABSTRACT c 

The development and use of a computer-based career 
system at Georgia State University to provide occupational and 
educational information to current and potential university 
constituents is* discussed. The delivery areas and activities of the 
Georgia Career Information System (GCIS) are analyzed through the 
reduction model, a general systems model developed for evaluating 
program attrition patterns. This analysis creates a matrix of 
questions directed toward identifying information and services/ The 
questions can be grouped into four ba£ic categories: type of decision 
(e.g., continuation; withdrawal); type of individual; circumstances 
surrounding the decision; and system response. Specifically*, decision, 
feedback questions (i.e., the- issue matrix) help to identify *the 
existing or potential paths of individuals through "educat ion , 
occupation, and social service components. The reduction model uses 
the three basic systems of elementary, secondary, and postsecondary 
education. The combination of the reduction model and the issue 
matrix provides a method for rational assessment and planning. 
(SW) 
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f\iLfilling'the university Mission Through a 
Ccirputer-based Career Information Sy stein" 



A bstract 

Computer technology has been applied to a vide range of activities re- 
flecting the three-fold university mission of teaching, research, and service. 

■ * • • • 

Through the use of a oonputer-based career infornaticn system, the mission 

activities can be expanded to meet the needs of current and potential univer- 
sity constituents, .The career information system and its delivery areas and 
activities are analyzed through- the Reduction Mxlel, a general systems model 
developed for evaluating program attrition patterns. This analysis creates a 

tcWard idenl 



matrix of questions directed 



Identifying existing and potential infor- 



mation and services whipt^can be provided by the career information system in 

s 

cooperation with a wide range of university personnel. 
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Introduction 



Higher education institutions are caught up in the tremendous changes re- 
resulting fron the computer revolution, and they have found the benefits of the 
technology to be- astounding. The arrival of microoonput^rs, minioonputers and " 

4 

mainframes on the college canpus has helped make data and information collec- 
tion, analysis, storage 1 and dissemination less currberscme and time-oonsuming 
processes than in the pre-revolution period. While this increase in efficiency 
is attended by serious concerns such as information access, manipulation and 
proliferation, /computer technology has led to the automation of a variety of 
tasks in higher education.. Researchers, planners, decision-makers and 
administrators utilizing the new tools of computer technology can now 
reallocate their valuable resources to issues which currently do not lend 
themselves to direct or complete resolution through ocnputer applications. 
Registrars expedite class scheduling and registration by using OPSCBN sheets 
fed through the institution 1 s aottputer system. Institutio n al ' researchers 
utilize computerized data bases to .maintain pace with the ever-increasing de- 
mands placed on them for data and information for use in reporting, managerial 
decision-makihg and institutional planijing. Likewise, instructors now remediate 
student academic weaknesses by developing or purchasing ocnputer software which 
addresses the specific learning difficulty or gap. 

While examples of the intrusion of the computer rrfrolution into the 

i 

university cairpus are seemingly endless, the intrusion nonetheless reflects 

V ■ 

the revolution's pervasiveness. Furthermore, this growth of accessible ccm-^ 
puter technology coincides with the growing demands upon the university for 
the delivery of its teaching, research and service mission components beyond 
the courtyard .and ivied Vralls. This trend is readily seen in the increased 
concern of state legislatures, governing boards and the like in the 



university 1 s ° service to its external constituents and to its increased 
responsiveness to the problems qf the local oamunity and the ger^eral society. 
While off-carrpus* programs, work-s^udy degrees and inter-organizational co- 
operation all appear to be part of the university's effort to either recoup 
or avoid significant enrollment losses, these activities are .also generated 
in response to pressures for increased broadening pf the university outreach 
efforts. 

Although t^ie pervasive computer revolution is still quite formative, its. 

technology can assist in the internal and external fulfillment of the univer- J 

- *' *W . . . ' 

sity mission in the era of increasing demands upon the institution. logical 

and studied applications of cortputer technology to the ijniveCrsity mission 

•activities and needs would reflect the university's acknc^ledgement of the 



immediacy and the pervasiveness of the revolution. Such acknowledgorent is 

extremely iirportant in a field which is strapped with a reputation for being 

t 

tediously slow in completely adopting innovations of any type. 

Cne method for partially, fulfilling the university mission through com- 
puter technology is with a computer-based career information system providing 
occupational and. educational information to the university constituents. The 
remainder of this paper will providers© overview of this system and its 
rational application to the university mission through the use of the Reduc*- 
tion Model and the Issue Matrix. 

A ConputeiP-based Career ' Information System 
' Established as a center at Georgia State University, the Georgia^Gareer 
Information System began in 1976 as a consortium of volunteers dedicated to 
developing a systematic approach to providing occupational and educational 
information to educational and -social service agency clients-^ Georgia. This 
consortium represented a broad range of institutions, including public and 



/ 

Ejirivate colleges and universities, region labor department offices, and 
private business and industry, to name just a few. All of these members had 
identified a cotroon concern for what appeared to be a student's or client's 
haphazard, often incomplete career decision-making ptocess — one which high 
school, * college and agency counselors could not oonfcat without significant 
alteration in the traditional information delivery materials and methods 
used in the counseling process. National educational guide books, the 

4 

Dictionary of Occupational Titles , local newspapers and* word of mouth all 
serve as valuable sources of information fpr vital career and educational 
decisions; the consortium members believed, however, the the traditional meth- 
ods of culling through these sources were often time-axisuming, inefficient, 
unsatisfactory, and generally incomplete. 

toe consortium 1 s research, found a partial solution to the problem of 
providing occupational and educational information in an efficient delivery mode 
that had been developed by the Oregon Career Information System (OCIS) . OCIS 
cis^ted a oorputerized information system xxxnsisting of ^ series of inter- 
active data files. These files, which are accessed either indirectly through a 
brief self-assessment questionnaire or directly into the -file text, provide 
information on occupational, educational and training opportunities throughout 
Oregon. In addition, OCIS had recognized that many educational and social 
service agencies &hich needed this type of system would not have access to 
the computer- hardware for system delivery, so OCIS developed alternative 
delivery modes of needle-sort decks, microfiche and printed copies of the data 
files. These materials contain the same information available on the computer, 
the primary sacrifice being in the speed with which an ' information seeker can 
conduct a search. \ 
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In order to test the applicability of the Oregon Career Information Sys- c 
tan prototype, the original Georgia Career Information System (GCIS) consortium 
obtained grants from Georgia*State University and the Presbyterian Guidance 
Center of Atlanta. Pilot sites *were established *at secondary and post- 
secondary institutions and at social service agencies throughout Georgia. 
Despite the testing of the prototype using Oregon information, evaluations from 
these, pilot, sites provided highly favorable client and ■ counselor responses to 
the concept of a oonputer-based occupational and educational information system. 
These initial evaluations were substantiated by the award of the f i£st major 
grants to the GCIS consortium to use the Oregon prototype for developing a 
Georgia-specific career information system. Funding from the Georgia Employment 
and Training Oouncil> the Georgia Occupational Information Coordinating Ccrmittee 
and the National Occupational Information Coordinating Comndttee established 
the Georgia Career "Infomaticn System in 1979 as the official career informa- 
tion system agency for the state of Georgia. 

During this first major funding phase GCIS developed Georgia- specific 
information to replace the original Oregon occupational description, school, 
program and bibliography -files. Simultaneously/ marketing of the system to 
state and local educational and social agencies began. Because the grants 
from the Georgia Occupational Information Coordinating Committee and the ^ 
National Occupational Information Coordinating Committee were predicated on 
the eventual establishment of financial independence for GCIS, system market- 
ing was developed to include the selling of the system on a site- fee basis, 
along with the procuremqrtt of grants for the creation of system enhancements 
and contracts for consultation and research provided by the GCIS staff. 

Currently serving over 125 sites representing several different types 
of organizations, the Georgia' Career Information System offers a wide range of 
career and education/training decision-making information and activities. In\. \ 



addition to 'adapting the Oregon computer system prototype, GCIS also converted 

the Oregon needle- sort, microfiche and data file print book delivery modes. 

These alternative delivery systems serve two major functions which help in- 
r \ 

crease the availability and applicability of GCIS. 

Because Georgia is a predominantly rural state with a wide financial dis- 
- 
parity anting school districts, many local school districts do not have the 

J 

resources to obtain long distance telephone connections with the Georgia State 
University oonputer housing the system. or to purchase iracroccmputer and mini- 
computer systems for the delivery of GCIS. The needle-sort decks, microfiche 
and data file print books, however, provide low-cost alternatives for these 
areas. Although direct computer users can track the daily updating of the 

data files, the alternative delivery mode lasers obtain periodic information 

s 

4 

update newsletters arid yearly replacement of materials, thus keeping them as 
well- informed as their technologic^ly-sophisticated counterparts.. 

■The second 'function of the alternative delivery modes is the provision 
of a counseling tool which provides a broader range of system usesjbhan is 
possible with just one delivery method. While the different delivery modes 
provide the same information, the oonputer node offers a good opportunity for 
initial contact with andAise of a computer by people whose only introduction % 
to the new technology may have come from a venture into a video 'game room. ^ 
The needle-sort deck, on the other hand, allows the user to see the actual 
sorting which occurs each time a career decision is registered on the self- 
assessnent questionnaire. For example, a student who determines that a high 
school diploma is not worth obtaining merely has to insert the needle in the 
slot which corresponds with this response and proceed to remove over 75 percent 
of the cards in the occupation deck. Thus, the student has a graphic display 
v of the occupational consequences of not ccnpleting a high school education. 



In addition to updating the cxxrupaticnal and educational, information 
throughout the year, QCIS must continuously identify new areas of market 
expansion, system enhancement and information development. While the primary 
objective of most organizations is survival, GCIS is directed in its survival * 
and growth through its relation with Georgia State University. Because it 
is housed at Georgia State University and is viewed as a center of the Univer- 
sity, GCIS has adopted as one of its guidelines for growth and development the 
University's three-fold. mission of research, teaching .and service (Bryson, 1982, 
p. 4). The ongoing activities of the Georgia Career Information System are com- 
pared with this mission to determine their feasibility and appropriateness* in 
terms of this mission. In addition, new areas of aBrolopment are analyzed in 
terms of the goal of providing high- quality occupational and educational inf or- 
nation to Georgians and the goal of maintaining the integrity of the university 
mission, > 

The Reduction Mpdel 
A systematic method for analyzing the various University research, teach- 
ing and service needs which can best be served by GCIS is through the applica- 
tion of the Reduction Model. Originally developed as a mechanism for studying 
institutional attrition patterns. (Barbe, 1980) and conducting program analysis 
(Sullivan, 1981), the Reduction Model has also been used to evaluate the 
teacher employment needs in Georgia. Through the model the State of Georgia 
Board of Regents teachers rteeds assessment survey subcotmittee developed* 
exploratory questions for examining teacher attrition rates, patterns and 
^^nds* (Richardson, 1983). 

^btted upon the principles of general systems theory (Miller, 1978) and 
comnunication theory (CJtapbell, 1982; Maccia and Maccia, 1980) the Reduction 



Model has a basic Input - Throughout - Output - Feedback structure. As 
depicted in Figure 1, material for system input moves from the universe to 
the pool and through the core Input - Throughout - Output - Feedback system 
, and passes through different screening or decision points which cause reduc- 
tion in the size of input. Each of these screens nay also serve as system 
feedback points at vtfiich material can recycle into the system or move to an- 
other system. In addition, these screens can be used for analysis of this 
input decrease. 

The Reduction Model as applied to the analysis of university mission out- 
reach allows for cor^r systems found in three basic model areas of E du catio n , ^ 
Occupation and Social Services through which individuals pass and from which 
theySfithdraw ieee Figure 2) . while the number of core systems may depend upon 
the different experiences of the individual, the Reduction Model uses three 
basic core systems of elementary, secondary and postsecondary education found 
in the education area, one basic core social service agency system in the * 
social service area, and two employment settings pr choices found in the 
occupation area. Each core system has the basic Input - Throughout - Ortput - 
Feedback structure and the decision screens which reduce the size of the system 
material. Material which does not move ccnpletely through a core system be- 
cause of withdrawal through a decision screen may then move into another core 
system, may recycle into the bore system from which it withdrew,. or may move 
into core systens which are not covered in the Reduction Model. Such core sys- 
tems might include criminal .activity, unemployment without use of social service 
agencies, and other activities ^wtiich are beyond the normal Educational, 
Cfcajpation.and Social Service components of the Model. 
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Figure 1. The Reduction Model. 
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The basic core system of the Reduction Model, 



An understanding of the Reduction Model can be obtained through a simple 
exairple. In a school district .or county which has educational opportunities 
at all levels, a wide range of eartplpyment opportunities and several social 
service agencies, it is possible for an individual to move into and through 
at least one core system in each of the Model arejjs* of Echlbaticn, Occupation 
and Social Service. Likewise,' it is possible for an individual to move 
through any portion of any of the core systems without oonpleting that system 
in order to move into another ocrtponent area or to withdraw from the geographi- 
cal area altogether. For example, students who are ready to attend the dis- 
trict's elementary school are drawn from the universe of the population served 
by the district. Passing through the initial screen of age, the pool of five- 
and six-year-olds is passed through different decision screens before entering 
the education area and its elementary education core system. These scpeens^may^ 
include mental and physical ability barriers, parental decision to educate the 
child at heme, or school redisricting which geographically eliminates the child 
from the school district. 

Once within the elementary education core system, students are faced with 
various decision screens through which they pass as they move through the sys- 
tem into the secondary and postsecondary education core systems, or out of the 
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education area into the Social Services or Occupation components. A student 
nay become, for example, a client of the juvenile justice systan, thus forcing 
removal frcm the education area* While this individual nay participate in 
activities which are similar or identical to those found in the elementary 
school core system, the child is now a member of a core system within the 
social services area. Exit, or output, frcm this core system nay be based 
upon decision screens such as length of sentence, parole, escape and the like. 

Continuing this example, a postsecondary curriculum, for example, contains 
different academic, procedural, social and individual requirements and barriers 
which allow students to continue in the postsecoiviary education core system or 
which force students to withdraw frcm the system. Entrance requirements, mini- 
mum ocmpetency examinations, core curriculum courses and teacher-student 
relationships are just a few of the items which students face as decision, 
screens. A student nay enter the nearby state university and move through all 
oore curriculum courses during the first two years of enrollment without 
completing a composition course which must be successfully completed by the end 
of the second year of enrollment. Should the student pass the course, the 
decision to continue or withdraw is not forced at this point. Should the stu- 
dent fail, however, then the decision to continue is for;sed through temporary 
academic suspension. Now the student is faced with the choice between entering 
a feedback loop into the institution at the end of the suspension period or 
terminating postsecondary education to enter an ocxnipaticn oore system with a 
completely different set of decision screens. 

As art individual moves from one oore system to another, or is fed back 
into the system from which withdrawal occurred, the decision screen serves not 
only as an attrition mechanism, but also as a system feedback point for 
analyzing attrition and continuation behavior. Analysis of the behavior of 
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system individuals at each decision screen can provide valuable ^inforrration 
which can be used as either positive feedback to allow the system to continue 
at its current equilibrium points, or negative feedback to correct the system 
equilibrium state (Miller, 1978 , p. 36). This infonration is developed 
through a series of exploratory questions pertaining to the system indivi- 
duals' responses or behavior at each decision screen. These questions will 
vary with the application of the Reduction Model, tut they can be grouped in- 
to four basic categories. Ttjese categories are: 

1) Type of decision (e.g. continuation, withdrawal) 

2) Type of individual at the decision screen / 

* / 

3) Circumstances surrounding the decision 

4) System response 

^plication of the Reduction Model 
Applying the Reduction Model to the goals and activities of university- 
based projects can provide a series of feedback questions which can assist 
project operators in identifying, maintaining, reducing or expanding involve- 
ment in any or all of these mission areas. The application of the Model to j 
the activities of the Georgia Career Informaticn System (GCIS) is a method 
for analyzing project activities and for selecting project development in terms 
of the University mission as well as the center's goals. 

In order to analyze existing and potential use of a conputer-based career 
information system directed toward fulfilling the university mission, the 
Georgia Career Information System has begun to apply the Reduction Model as an 
analysis, planning, decision-making j and evaluation tool. Using the Model to 
.identify the existing or potential patli^f^individuals through the Education, 
Occupation and Social Service components, GCIS developed decision screen feed- 
back questions which are analyzed in terms of GCIS, Georgia State University and 
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other organizational responses, current and future needs, planned artiqns^and 
\ area of University mission involvement. These dimensions and questions are 
contained in the GCIS Issue Matrix (Figure 3) . . Eacfc decision screen, the 
client needs to be addressed at the screen point, and the source whiph 
identified the decision point are also listed on the Issue Matrix. Thus, the 
canbination of the Reduction Model and the Issue Matrix provides a method for 
rational assessment and planning. 

In order to use the Issue Matrix, a Reduction MDdel decision screen or 
situation must first be identified. This identification may be developed 
through staff research, by a series of requests from system clients, or any 
other number of sources. Once the need has been identified, verified, and 
located within the Reduction Model, the Issue Matrix questions are addressed. 
The use of the Issue Matrix allows for a systematic analysis of the situation 
at the GCES, the University, and the discipline/field levels and servdfe as a 
guideline for generating the planned response of the organization as listed 
in the Planned Action Steps portion of the matrix. In addition, responses 
generated in this matrix are analyzed in terfys of adherence to both the GCES 
goal of information development and dissemination and the University mission 
of teaching, research^and service. 

Cue such need for occupational and educational information identified 
using tte Reduction Model and the issue Matrix is located in the Occupation 
cxnponent. In planning sessions the GCIS staff indicated that in this era 
of mid-career changers and women re-entering the work force,, adult needs for 
current and accurate ccajpaticnal and educational information are just as 
pressing as the information needs of secondary and postseoondary students. 
By using the Reduction Model Occupation component, three basic decision /* 
screens were identified. The first is the termination screen which may occur 
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for reasons such as incompetence, incarpa tibility , or reduction in force. The 
second screen is the amicable exit point which leads frcm one employment 
setting or career to another. The third screen is actually a geries of career 
moves existing within an organization. Thus, the staff identified three 
/ different situations which they believed demand the type of information which 
GdS produces and disseminates. 

The opportunity to develop the Issue -Matrix for the occupation core sys- 
tem decision screens identified by the staff quickly arose ^ when one of 
Atlanta 1 s largest corporations (herein referred to as Corporation A) decided 
to provide its employees with information abgut the different career, educa- 
tion and training opportunities wit3|pin its organization. * Corporation A was 
searching for an information system similar to GdS, but containing company- 
specific information. '*v, 

Upon receiving the initial request for a planning meeting between 
Corporation A and GCIS, the GCIS staff examined the possible project through 
the Issue Matrix. By using this matrix, the staff determined that the develop- 
ment of a company- speci f ic career planning system required the research, 
analysis and system development - capabilities which ware already utilized by 
GCIS arid by various University departments which would be willing to partici- 
pate in the project. Through the matrix application it was decided that the 
development of the Corporation A system was a job analysis and systems design 
project which addressed both the research and service tenets of the University 
mission. The implementation of the project would also ultimately further the 
development of GCIS by expanding its research and service capabilities to 
include the adult working population. 

In addition to assisting GCIS in identifying areas which could use the 
services of GCIS as they already exist, the Reduction Model and Issue Matrix 

9 ' . 2l! 
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also serve as tools for analyzing the needs of the system itself. For exanple, 

\ 

current evaluations of GCIS by high school students and counselors have 
identified the need for new file access strategies Which "would allow students 
to link their interests more directly into the different information files. 
Access to these files^ is currently possible only by going, first through the 
occupational description file and then into the specific files cross-referenced 
in the occupational description file. / 

Since no such file access strategies exist in any of the computerized 
career information systems used in most states, GCIS saw the development of 
these alternative strategies as being of both local and national interest. 
With University sponsorship and support, funding requests for access strate- 
gies developed have been initiated which would touch upon all three compo- 
hents of the. University mission at all levels of the GCIS organization. 
Within GCIS, the project would require administrative support, would enhanoe 
marketing efforts, and would involve the efforts of both the Research and 
Evaluation and the Information Development sections of the organization. 

->rhe actual development of the access strategies is a project which would 
extend the research, service and teaching components of the University. The 
project would bring in the extra research funds necessary, thus adding to j the 
stature of Georgia State University as a research institution. The enhanced 
marketing efforts of GCIS would . broaden the visibility of the University as a 
service agent. Furthermore, the new access strategies could be incorporated 
as teaching instruments in the vocational and career development courses at 
the University, many of which already use both the system and the GCIS staff" 
as instructional components. 

Conclusion 

Although many university-based projects have a primary goal, toward which 
they are directed, they are similar to the Georgia Career Information System 



in that they also are subsided under the three-part university mission of 
teaching, research and service. These projects generally are easily identified 
with one of these three parts, £nd they often do not have the resources to 
become aligned with all three. A 'gene- splicing project can be easily identified 
as research mission oriented, a drug awareness project can be easily identified 
as service mission oriented, and an instructional material's project can be 
easily identified as teaching mission oriented. It would be generally dif f i- 
difit, however, for each project to claim equal participation or goal direction 
in either or both of the two other mission tenets. Through the application 
of the Reduction Model and the Issue Matrix they do, however, have thi* potential 
for expanding their perspective to include or to recognize those activities 
which support portion^ of the other mission tenets without jeopardizing their/ 
resources or original goal attainment. 

The lose of the general systems theory-based Reduction Model and its • 
attendant Issue Matrix represents Georgia Career Information System's attenpt 
to maintain organizational viability and institutional mission. It also serves 
as an example of planning for the logical and rational expansion of computer 
technology and data bases to diverse audiences needing current and accurate 
occupational and educational information for decision-making and learning 
activities. 
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